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ABSTRACT

Taiwan is surrounded by the sea, total area of its maritime homeland (includes area
between internal waters and baseline), territorial sea and the contiguous zone reaches
to 80,000 km” with plenty of sea resources, thus the maritime affairs has become one
of the major focus of future policy and governance in Taiwan. Due to there not yet
established a complete view of the domestic sea biography, and lack of mechanisms
for data integration sharing of supply, and the remaining threats to the sovereignty of
territory comes from neighboring countries, a “Domestic Sea Territory Investigation
and Maps Integration Development Plan” (2015-2020) drawn by the Ministry of the
Interior and approved by the Executive Yuan in 2014 has budgeted to promote survey
works of the base charts of marine area.

There are 2 separate survey and mapping areas this year (2015), and this project
focus on those coastal areas above depth of 20 meters around Penghu islands, total
area approximately 690 km”. The survey works in this project are operated by
multibeam echosounder system, and more than 96 % survey data in line with accuracy
requirements. Meantime the sea bed features detection and data erasing of the
obstruction of aviation security 2 work items are also executed as a test operation in
this project, outcome one unidentified shipwreck and one submerged reef was
discovered.

Base charts of marine area are the basis for national sea development, providing
fundamental information for homeland management, navigational safety and
conservation of natural resources. This project not only has completed 117 sheets of
1/5,000 and 11 sheets 1/25,000 basic maps, digital geography layers and
establishment of, but also produces digital terrain model with S5Sm*5m, 10m*10m,
20m*20m, S0m*50m, 100m*100m and 250m*250m 6 different scales.

Keywords: multibeam echosounder system, sea bed features, base charts of

marine area, digital terrain model, pre-data of electronic navigation charts

[1



- I

N LB R )

SR REE R I 6
BRI 6
s R 8
S EEFRBEA . 9
— A RBPRI 9

Ei‘ﬁf‘?‘%/zzi P 15

I 25 1 I -1 s 16
O R e B o 28

BB ARIE 51
o BRI R 66
L~pPRABRAINZAIERBED .. 81
- N ABEERHAR P 81
CBIET R R RS 91

o EEREFRBAE TR 97
e~ BRSPS GRIZ FRERRTRLF ... 102

[11



LR R R R 103
SRR R TAL 133
i~ﬁ{?ﬂ”ﬁ¢ﬁ ........................... 134
S B IE R 134

ST R 136

S AT 137
FNARRESTERFESALN oo 141
e R E 141
SN ABARBEBEEFEED 142

R‘ﬁﬁlﬁsﬁ%%*im;ﬁ#ﬂﬁ% .......... 145
- F - X TFERARE PR

h:

-
SN RS IFERAKRE L r%“l .................... 145
SRR EERAREIEEET 146
B h A LT ERAREFELNT 146
T~ 5T R FERAREFEETT 146
AN B A LT ERAREFELNT) 146
SRS XL ERAREFFENT) 146
AN E AT TIFERAREFEETT 147

el

_“1
[S—
=~
Ry

i‘iiﬁlwgé%&ﬁﬁﬂ

-

.
sj‘.r
\_
_.\
-
oy
=
‘u—.
B
w
‘3
e
._‘S
~
=3

k-~ AL 1F 6 RS B T PR

[V



ks~ BAR 4 %ﬁ&i@ﬂﬁqﬁﬁi
MIFEPN Z R ETHRT IR
RNt Jh N R

"t E2. g R A kA
S AR B 4

A1 R TR E B e LR A

i A-2, FE TR E A E T LR A

%D, Bk BRI B A

HE6-1.104 & BCRFRIE T 2 FILITE -5 1R & s
- o -

PE6-1-1 R 1 RIFE R A RBEAP e &4

HE6-1-2. F1=XBIF ARG L S 5P EP A

E6-1-3. FIRRIF ke b > K BE o ke

2 6-2.104 & B-KFRIE FTAL S 2 IR T E-% 20 RIE & Stk
LRSI S

i 6-2-1. % 2= RIE & e A R E 2 i\wfﬁ

i 6-2-2. % 20 BIE K iR B o kP RLBLE

PR 6-2-3. 20 RIE Stk h 2 % B 26 k4

HPET-10104 # BORGEFOR AR 2 FIEI F-5] ORFERIE TR
4R 4

HET-2.104 &R KFTAEE 2 BT 5-52 3pKERE TR
EVERE -

HPET-3 RBAP LA

ET-A R ST A HERAAEEE - T4

-5 B LR % SR

2 T-6. B 2o kA4

Kmi%1m4&§ﬁ@ﬁ?&ﬁﬁ$%



% P&

21-1 % 2FERFEFFAAMASNTRRIL 000000 3
#21-2 52" E%RAELIEAP 2 HJENTFL oo 4
#22-1 F2WERDAEIEAP ZHJENTFL oo 8
#3-1 BRENPEEREEPERFTREE 10

%32 EPFEREFERAS iﬁP%bﬁﬁﬁ % (2007~2012) .. 11
%33 EPFERAETEAZEDHEP I L (2007-2012) .. 12
% 3-4 EREEREATASEIMEB T L (2007-2012) .. 12
% 3-0 EPEFERRA FAZEHHEP I L (2007-2012) .. 12
% 3-6 EPFERE>EAZEHHEP I A (2007-2012) .. 13

 4-1 AR ERETHCE SRR 18
Z4-2 AR RS R R 19
24-3 TR PIBRRIR 20
Z4-4 GNNS#FLRIZFERE (... i 20
o 4-5 R B BLBIFFER R 22
204-6  Arimdl BRI R A L, 22
FA-T PR ARIAIERERIA e 24
F04-8 ¢ B ARITHIBRRI N R A 25
2 4-9 TREFER B AREBIE L 26
% 4-10 Hydrotrac ODOM Bar Check ¥Rl % ................. 32

% 4-11 Reson 7125 _Nol # +% B %51*’ T ERFAVRE(EF) ... 40
% 4-12 Reson 7125 Nol # += B % TR A vk (k3 ) . 40
|

z%“s
%
4~
;gn

# 4-13 Hydrotrac ODOM & += ip| 5 5’ T EREAVREA(EF) ... 4]
% 4-14 Hydrotrac ODOM #& 1% |4 22 > % 224 b g d (¥F3k B ) . 42
# 4-15 Reson T125_Nol # % Bl& e > R Lt A (2 %) ... 43
% 4-16 Reson T125_Nol #7p|s e > %24 v ok (Fk % ) . 44
% 4-17 Reson T125_No2 ¥ +7R|# & > L v & (2 §) ... 45

# 4-18 Reson 7125 _No2 # 7 ip|40 8 > %24 v 4 (¥r2k 3 ) . 46
# 4-19 Reson 7125 Nol ¥ Hydrotrac ODOM z_ - % v g & (& %)

......................................................... 48
% 4-20 Reson 7125 Nol £ Hydrotrac ODOM &% v # % (#53% %)
......................................................... 48

% 4-21 Reson 7125 Nol ¥ Reson 7125 No2 % & v 4 (& 3 ) 49

VI



Reson 7125 Nol £2 Reson 7125 No2 %% v % (¥3k %)

......................................................... 50
PEARBIFITEP HEER RARBTHEMAEHEHRA .. 53
/?JT$IF$ P 56
B A w’q']‘%\'% - 67
104&)@:&1@%@@1%&%%% .................... 70
104 # RciE = WRARAE AN FRPE oL 72
ﬁ;:l@f"l"ﬂ;{ ABE T —}}351?;}:;\-‘%,?{“ ............ 4
Ead BUO6(A S imsbm 5 & . 79
Pl RRER R LAV REA(EF A ..., 82
L PRRE R F L A (RS ). ... 82
FLPRPIBPIRNEPIR2ZFLVRA(ESR L5) ... 83
FLPHTIBIME R R FL R E (R ). 84
FIPBPBIRNEPIR2ZFLVRA(ER 5. ... 85
ORI R T FL R E (R ). 86
FIF R RES 2PPIFFTHENRFLIVREA(EB 0L
......................................................... 87
FIFRFES 2R RTAENRELREGFERS &
.................................................. 88
FOFPIREFTIFPEFTHRELRZL A (E B A5
......................................................... 89
FLFBIRE S IPPFTHENRFL O RE(IFIES &
.................................................. 90
CARIS HIPS TPU & ¥ S8k - T4 ..., 92
CARIS HIPS TPU 4 5 Pl & -8k - & ........... 93
CARIS HIPS TPU % F1+ S8k - & ........... 94
CARIS HIPS TPU 3 & Tl ez 4 (& 144) .......... 95
CARIS HIPS TPU & Flaest 4 (% 23) .......... 95
CARIS HIPS TPU & Ftaest 4 (% 33#) .......... 96
MEF L AR SR . 104
B R meq\ .............................. 104
X ABABEB AR EIRA T A 105
iED % 4 éﬁtpigﬁ 3 B A 106
Be A EEmT A 107



6-6
617
6-8
6-9
6-10
6-11
6-12
6-13
6-14
6-15
6-16
6-17
6-18
6-19
6-20
6-21
6-22
6-23
6-24
-1
-2
8-1
8-2
8-3
9-1

Fa dRwARAE ﬁ?" @/#Ei WA 108
Fa A% BwRAE ﬁ?" @/#Ei WA 109
Ee bl Ew C® AR ﬁ?"@/ﬁ?]ﬁ %i’}\ .............. 110
Fa b E%D® 4K 1?"@/#& WMk 111
Fa k% E® 4R Pi?’@/ﬁ?gﬁ WAk o 112
FEa hEwF w4 Pi#’@/ﬁ?]ﬁ WA 113
AR AR TR A 114
BAEAER AT ?E%HP@/#& Mk 115
e h R R BRE m?ﬁ‘%@/#& Mk 116
EEARTESTRA 17
R AEFREAFLE ﬁ?"@/ﬁ?& WA o 118
%;", wAAERDBW® LK ﬁ?"@/#]ﬁ WA o 119
R T AR T 120

P\ et g ER BAEGEERIFRTAA oL 122
04525 A RIHELERFA AR F- T4 ... 123
FACHE L AT EALTE R 127
AT AR R e 128
A I R 129
AE REBIFIETEEAL L 133
TALWEHTE ATPIRERPRPIAGEL O RA L 137
BFHE 104 ERFTHRIFLVRE L. 139
B Tae 1048 R FHAELRA 142

m4ﬁﬁﬂwmﬂﬁ”ﬁ'iﬁiﬁﬁw Wﬁﬁﬁf?%%? 143
104 & R kRl B PRS2 AL Ed AS A L. 144
104 & BRIF SR BAPIMT R BRE:L ... 145

VIII



® 1-1
® 2-1
® 2-2
® 2-3
® 3-1
®] 3-2
®] 3-3
® 3-4
® 4-1
®] 4-2
®] 4-3
® 4-4
® 4-5
®] 4-6
® 4-7
®] 4-8
® 4-9
® 4-10
B 4-11
B 4-12
® 4-13
® 4-14
B 4-15
® 4-16
B 4-17
® 4-18
® 4-19
® 4-20
® 4-21
B 4-22
® 4-23
® 4-24

W P &

FL2ERIFEFFR ..o 2
AR R R .. 5
GPS @ xhA4p B B Bl ..o 6
KRB A B . 7
BRSSP RPN TR 10
B e TAAAB AT Y HE (2007~2012) .. 13

B F R e ) A B (2007~2012) .. 13

EHITAE R 14
RIFRIE TR E FIRITEARR .. 15
fﬁ%ﬁﬁﬁ ..................................... 18
GNSS ik = iR E .58 ... 23
GNSS ik = BB T, o 23
Tl s B B B .. 24
KB RIEZ BOAB . 27
BRI 27
FLAPIFCARATERZRER ..o 29
FOLORPIF AR TEREER ... 29
FLIPIFARBARELEERERY ... 30
FLXPIF AR AR B, L RBRE R L 31
Bar Check R IF75 .. o e 32
Hydrotrac ODOM & /Bldes™ B (04/29) ... ... ... ...... 35
Reson 7125_Nol & Blaus B (04/28) ... ... .. ... ... 35
Reson 7125_Nol F Bl#ug»BI(07/28) ... ............ 36
Reson 7125 _No2 7 #|#iF B (07/28) ...t 36
Reson 7125 _Nol % % & iBlIiFE= % k&4 I B(04/28) .. 37
Hydrotrac ODOM % § & iBliZ= % -ki#4 r# 8B (04/29) .. 37
Reson 7125 _Nol % % & iplIiFE= % k%4 #B(07/28) .. 38
Reson 7125_No2 % & & ipliF= %-KiFd FFRI(07/28) .. 38
Reson 7125 _Nol ¥Rl E > R AL FR(2 %) ... 39
Reson T125_Nol #&tzipla > %24 » % BI(F2k 3 ) . 40
Hydrotrac ODOM ¥ +5ipl&es > R £ A~ F B(2 %) ... 41
Hydrotrac ODOM & +% iBl50 27 » %:E 4 A~ * B(#Fzk 3 ) . 42

[X



Reson 7125 _Nol #+%B|5&E > HF L L B(E %) ... 43
Reson T125_Nol #&tzipl# e > %24 » % BI(F2k 8 ) . 44
Reson 7125 _No2 #&+7R|5m e > %L A # B(LE %) ... 45
Reson T125_No2 #&7R|4 e > %24 » & B(F2k % ) . 46
Reson 7125 _Nol ¢# Hydrotrac ODOM :%-% ~ # BI(& 3 ) 47
Reson 7125_Nol ¥ Hydrotrac ODOM %% ~ # BI(#F%k % )

................................................. 48

Reson 7125 Nol ¥ Reson 7125 No2 i % ~ # B (& %) 49
Reson 7125 Nol 22 Reson 7125 No2 % A~ # B (¥3k %)

................................................. 50
KiERpI B ¥4, E B REBRY . 51
KRBl B TR 52
AR GRESE T AREPUR . 54
R B R T B . 59
GPS ® &RAEAp i=® Wl ... 55
FIEET R SR L 55
SR RRFREREPF(ZBDEFEE e (- BD.... 56
SR N TR A o ) 57
KFBE GPS Bl s BB Y 58
ﬁ%'ﬂ%&gwﬁaﬁﬁw ..................... 59

ol A R L. H9
R B B 60
GPS Tide 3 8 H B ..ottt 61
B e N 61
Bigle ERIE(ZBE e B(EB)........ 61
SF AP P RISR(E R )?ﬁiﬁﬁb“ﬁwﬂ$%(ﬂ
P RRIFERIE F A BD%H—'\”%—'%' Ve s L. 63
PR RKRIFERE TR IR . 63

T ROKFRIE AR IIFRI(IFIRF ) 64

104ﬂ)§;a~21r T
FTER D FRKFRE S % 3D F B

104 #F &% 21

*
*
104 & & % 2 (F$ % 2 %okl & % % 3D ¢ 14 Bz

X



Surfer # A DIM TR THER ..., 67
B s VRE TR . 69
104 & &% 2 P %-BE VB> %00 ..o, 70
fiEy BF Fm%]ié]ipif‘p_,.ﬁﬁl ................ 71
ﬁﬂ:mf"l"ﬂ ) %Fﬁ‘]@%ﬁ;fﬁ B 1 I 73
ARIFEBFEESETAR ..o 76
ARIFERSETAB 77
%%?*"%‘%—? LBl 80
P IPFRPPIREPIFZLFLLATRI(ER A5 ... .. 81
FLFHRPRIRER T LFL AT ROFEER L).LL. 82
S OB RREP R L ATE(E R A5, 83
FLPRTIBIME PR 2ZFAL AT El(ﬁ‘?ﬂfrﬁ ) 84
FOPRPPIRERIFLFLATE(EF ). 85
Es 3#%%?1@1—5/ [ % 2 352 2 T BI(IFZR B 6 o). ... 86
FIF R RES 2PPIFFTHENRFLALATRI(E B &5
.................................................. 87
FIPPFEFZ2FPRFTHERELRFLLT BIFES 4
.................................................. 88
FLFBIHREFIPPFFTHENRFLALATRI(E B &5
.................................................. 89
FLOFRFEF IPFRRTRELNRFLALS T BITIRF &
.................................................. 90
Caris R B2 AR E R S HEATEHT ... o ... 91
Caris * ZF1Z 2 T A FEXZEG ... ... 93
Bl R B T R 93
Caris B2 IR FHETED ..., 94
B ] 103
BEAERAERATER .. 105
Gb %~ AHBEBIZIE ... 106
BEAERD RARELZIR ... 107
Ea A ERAEASTR 108
FEr A ERARAEFELRIR ... 109
FEr AR RBRAEFELRIR ... 110
FEr AR RCRABRFELRIR ... 111

XI



® 6-9

® 6-10
® 6-11
® 6-12
® 6-13
® 6-14
® 6-15
® 6-16
B 6-17
) 6-18
® 6-19
® 6-20
® 6-21
] 6-22
® 6-23
] 6-24
® 6-25
] 6-26
® 6-27
] 6-28
® 6-29
® 6-30
® 6-31
® 6-32
® 6-33
] 6-34
® 6-35
] 6-36
® 7-1

® 7-2

® 7-3

® 7-4

® 7-5

® 7-6

e AEFDRAEFLIR ... 112

e AEFRERAEFELIR ... 113
e A% F RAEERIR ... 114

GAEREFRAEASTR ..o 115
GAERERAE AEFEIR ... 116
AR AR B R BAGEEEZ R ... 117

R AETARATE . 118
BEAAEFATABERIE . 119
BEMAEEBRABEERIE . 120
FH AT A RTITE 121
MR AT ARA TR . 121
PR AR BT R L 122

B 04520 B RIBAETER ... 123
R =~ 124
R = 124
AR BB Bl 125

BT HERARTE S B 125
ST ERBIE 126

AR e 126
LA A T B
A T B B Bl 128
AR AT B 129
ﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁ%ﬁW% ................... 130
by 4 2% 3‘;%%#@'?%%&*’@ ................... 130
ARERGRFRTLE 131

om RIASSATRF R EBRRRE. ... 131
BRI R R R B TR 132
A RBLRIFARR S 133
PR RIFERETTRFERB . 134
104 # A% 2 FXF TR FRB ..o 135
FRVEEATRREBPRISGELS TR 136

THRERAFEIIMETER ..o 137
W EALRERARRE S 137
B FALCEEMG FER L 138

XI1



B 7T-T EAIR(=BDE 9 E 9P (BB 139
Bl 7-8 FLFHREIMERTHEBESFB.....ooooo ... 140
B8-1 T iFAREREBl....... 141

® 10-1 Jr’}izﬁli%s‘?i\bt’“?iE‘J?ﬁ““i&"a‘@’fﬁ{%] ............... 149
W 10-2 *FEPEHNEFRTACH SRR . 150
B 10-3 A& SR RITE Y REB . 150
Bl 10-4 Pt i@ b e F R Sy RBl. . 151
B 105 P EFRFTRAP LB HY RE ..., 151

XIII



v

-~ E A
T G kA ABRL (87 P kA REARART L FR)
FAEBERFF O HRAEZEF T 0L c BEFTRY
TR TR SETROBY ZAFEF{EL - PR A
I eg=xa® NaFd b3 peaaARE TaFER7y-~MBx
2R RER TAEREERY > AR 93 EFF TR RS A
KA s ARFHE RS Frc g g s A RE = 4 G
BESRERFBER I ARI EaF R EREY AT
IMERABELRILYAE BB LRI RE] > 2edadka X
BFE o EWARED AL LIRS TS PR BE 2R AF S

BEEARE > BIRARAE » - L - 2 k2 MERBE S MU ED

=}
o
jud
-

k'

&)
H/

N

Ao o d Gt A Ee L E R ARBET YRR ER
Bl MAEFRRA Y X A RE R 2 EFREDE AIF o T2 R
FREFIEE ~ BN A4 S AL AR HEFEAT KT N

RO LG FRCE TR 4

N EAREIEE LD IR BB LRSS e A
HET - B2 R B EAFEYEFR2EL 2T 5 EREP A

F P
e G
H
L &
el v
A
%
5 e
>
i
e
SU
‘:ﬁ_ =
:1F$ .E\\:_
= AN
b

- =
=
FER
2 T N4
W ow
—
(w

. |

o o@w
=
i
i
=

-
=
‘v—.\\

L

47
T
F_L

o
e
=
™
=
oy
ﬁ\
¢
=
TN
§

\\m

B
b2
b2

\&\
o

1
—
-
\u‘_

£

=
33 0 (104-109 & ) > xR 103 & 3F F 7 rchetr 2o .fﬁu?l];‘fsiéfﬂ_\j‘\
Blplg 1 (F5y - d P rcdRR2 RIS o (T HHER RIE <
ﬁﬁoiﬁﬁi?waalﬁ@wﬁxm&s@wrﬁﬁias)ﬁﬁfm4
Eﬁ*%ﬂifﬂﬁ%ﬁﬁﬂﬁ%J¥2ﬁ%a@@%§ﬁﬁg$@
BB T JERL ALY > U R GRS RFE o



$2UET o R AEPEL AR R LR E e
BEFR pE A §oKFE 20 2 2 R B
(4c@ 1-1° B*® 20 @2 RIFRZ PR =8 ) & 7L ALHAPE
EX & = e A SR U - L -0 ) /?'J‘E_ﬁ#;f%‘] 690 T = 2 » 4
MR et -] o

55

pal
NS
F:
P
-
S
\;ﬁ
P
am
N
3.
P

b

IIMP'O“E IIWJP'D"E II9°-IP'0"E IIP'SIO'O“E
-
H F4
= | £
2 N C1/5000m4a B
[ /2s000mie o
; — 202 RAER
| AT
g r
~ =
g [
92201 BE A
z 92002 NE z
= =
= =
? -3
& 4 Pt
(
L*
£
&
92202 €
. ~ z
'=_ =]
2 B
q
93194 NW 93194 NE
QA
ija ‘ ;
—3 =
= - =4
& . -3
] o
a a
0 25 5 10 KM
T I T
[=1
L L L) L
119°200"E 1923007 E 119°40°0"E 119°50°0"E

W1-1 $26 %% (c £ FFH



211§ 2T CEP RN TR
R

5 RRIFERIE G A E RBBIR
KRR 690 T = = 28 ERANIES 7,895 =~ 2
I+ oz - B (£ 117 M)
92201078 92201079 92201080 92201088 92201089
92201090 92201098 92201099 92201100 92202008
92202009 92202010 92202018 92202019 92202020
92202028 92202029 92202030 92202038 92202039
92202040 92202048 92202049 92202050 92202058
92202059 92202060 92202068 92202069 92202070
93194005 93194006 93194007 93194008 93194009
93194010 93194015 93194016 93194017 93194018
93194019 93194020 93203001 93203002 93203003
93203007 93203008 93203009 93203010 93203011
93203012 93203017 93203018 93203019 93203020
93203021 93203022 93203027 93203028 93203029
93203030 93203031 93203037 93203038 93203039
93203040 93203047 93203048 93203049 93203050
93203058 93203059 93203060 93203068 93203069
93203070 93203079 93203080 93203085 93203086
93203087 93203088 93203089 93203090 93203095
93203096 93203097 93203098 93203099 93203100
93204071 93204072 93204073 93204074 93204075
93204076 93204077 93204078 93204079 93204080
93204081 93204082 93204083 93204085 93204086
93204087 93204088 93204089 93204090 93204091
93204092 93204093 93204096 93204097 93204098
93204099 93204100
SHI A2 - BIEE (£ 11H)

92201SE 92202NE 92202SE 93194NE

93194NW 93203NE 93203NW 93203SE

93203SW 93204SE 93204SW




7 ‘7%-;_1_-% IFIEB;P\ z’ig-&r’z\l 2*"1’;]]0

212 $2®¥%A B 7P 2 &K B

1 i¥IE p H i~ i % =
¢ T g o 8 X003~X004~X008~X011~X024~X025~X034 ~
it Bt Rl ' X036
¢ AR AR " 13 BS03~BS06 ~PF04 ~PF05~PF06 ~PF09~PF10
ot Bt iR i PF11 ~ PF15 ~ SY02 ~ SY03 ~ SY05 ~ SY08
Fr T G frdlekpl # " 7 BM10 ~ (X003 ~ X008 ~ X011 ~ X025 ~ X034 -
(GPS AL+ B #sk) " X036 % 625 = s frdlgbn ¥ )
AT B AR A 2RR 2 2 1 BMO1 ~BMOZ ~BMO3 ~ BMO4 ~ BMO5 ~ BMO6 ~BMO7 ~
(P k) i BMO8 ~ BMO9 ~ BM10 ~ BM11
% % & - Reson SeaBat 7125_Nol ~ Reson
Bl LS B ) 3 SeaBat 7125 _No2
¥ £ 4 - Hydrotrac ODOM_10051
AwERE | L | 690 | 534 i690% 2

B 17 TWVD2001 #cid b 25407 % e 42 B §E
A G5 AEXE AT 510 2 EXI0 2 20
1 S RX20 = 5 h0 KR ' 5 100 o=
X100 o> = » 250 2> = X250 =&~ & » g;g_ﬁ

HEF AR .
oA E !

1/5000 & 4 ® 117 *5
BEFRAE | S I [1/25000 W11 5
BT A
QRPN . i Bl = B A6 (X shp) ~ & 4% Comxd)
FA L ’ TR A K. mdb) 22 218 4
?_‘ = ﬁ?ﬁf‘?g] X 1 E= - ,-Qi)‘,F g] g] J\,rpcb‘%i H , ‘]’l:k:!'_
BEFRAE ’ ki
%k g R A
S o AR 28 b o B
R AT | 3 T T
A k4L 2 P F
BT HA S | .
3t 2 L[ AT 99 & R Z PORIERE & R TR
N S N 1




R TPt

*%g@ﬁ?"%/&g_&/mg*\% poaMEERC pR LA e T O
AR AORIFE20 N U AR RAPFEARARIE > REE Y
690 T = 8 5 XFHEFEF T F RBIFE L ILEPR o

- S~ ERPIR
ARPER RS FREAL KR AP FERHITESD CRRT
i fgiﬁt’.%“iﬂf THEIIREIA Er S S BEEG
2R “EK‘P ’ é—ﬁﬁif\%ﬁﬂﬁ ﬁf'Jf"r’ BFEITE o BB /4)%—?' A5 48 3 e 5
=3
4%

Boom Iﬁfﬁ BN A RE R AT i]‘iﬂ 5Ty o E

"

=

b

a
R

NS
o
&~

N

FIRGPERSN 2P LA % FI2AEWEP R IFA % 4]
B L feps iy plipl sk o 4o 2-1 977 > R B-RIFRITE P 2B T 2 i
Bodd FaEmkl L(EE) S F () Es) - é(ivk) s AR
Fow gk B R HERID ik TR BRI L LR 0 H AR ":L'Z;;b%s’ ¥

(w

=

fme

fme

W2-1 wixbipM =k F



S 2 R AR S

FRREHTHRE R I ERERALE 1022 3 RAE
FR T o hoF] 2-20 H 9 X IMAFRY © aofr gl T g
#1180 F ATRIK (BEEL C BMIO)

E:290000m

—\

S

>
S P
s o 2
1 o JY
H# ~‘7'«}Fq_

E:330000m

N:2638000m
N:2638000m

0 T2 34 s

B

e
.

Lol

iy

:2590000m
:2590000m

W2-2 GPSHzxipM - E W
=~ RIACRE

. 2% -KEBIE M S5 RRIFE GG RERP - #2053 LR
FRAITA FE0.1 % o

20BN T FRIFRCG YRR S o2 - RIFEFRLE SR
A o

3. IERIRFER LRI R EF 130%2 R 4% df

4975 RIRIT S B RPRIRLE - & o



upo0sy9z N

0000652 N

£:330000m

LS TIAN

330000m

E

290000m

E

up0006%%-N



r ~ 1 FHpf2

AESGERPERIHE ARG A B UEFERA P
PhoT £ 2-1
£ 2-1 $2F¥EFBA1FHP 2 &
P g &% 2 i IF H %qu — A HA —
Fo | R | ARRdAe| P [FEIARY
B Irf|L e g 2 > | 10 | 3 [30®pm=|104/04/30 | 104/04/30
BAlRE RIS B e | s 60 | 104/05/30 | 104/05/29
TS %
F2MFE|S 1 a8e 2R E
(A% v Epmasyt | & | 3 3 [120 @ p A= | 104/07/29 | 104/08/12
¥ )
$ 2R R
(A% v Epmasyt | & | 3 3 [180 @ p A= 104/09/27 | 104/10/02
%’é'%])
& 3P AR E
- o e o (ﬂ‘ﬁ‘wf% Blict %
At 1&%2%§@yiw
2o MR T &3 3 |240 @ p A< | 104/11/26 | 104/12/08
2%&%%%%%&%
?éiﬁwa’za /}i $~
e &
L% 13#d@m=5%(*%
e % 5 509 1 0 2
Boid b AR S e
2 W) & - 3 |280 @ p A= | 105/01/05 | 105/01/08
.ﬁ%%ﬁ%ﬁﬂiﬁ
ﬁiﬁﬂf‘?;"tﬁ /}i f
e &
g Appp|t PPABEE
(k%1% P RAf 5 1
PR % 2 i )
BRSO N R
j;;f;gwfgii 4 3 ls30 @ p x| 105/02/24 | 105/05/10
wEFAERET
CERFAHA )
1 AR 2 > | 15 | 3
@ﬁ@l*ﬁﬁ%% B 1 6 | 3 Prgaampn il s




£~ EE PR

ERPELTELBRERNERELETRT
P o o o , ; L
AAMBE N 320 2L AR EEAIL < " Sowin
(i
MG ~ & LG > 30k N E  ahh g e gen W
aP
FRNG? . > & 5 Al Z Y
=2+ )lé, ] o P 5 ‘L" 'J‘ 5 “lﬁ—* 64 & > % EZ,?- o o =
. v v P
A B A g %ﬁa\ﬂﬁgdﬁ? A F‘T“J&‘%ﬁ 55 BEh
v ., . AR eEM
A s p “"ﬁ—* ’fﬁ&&"i“‘ﬁ? m”/:ib/mgj‘% ,—-ﬁmg
%

, Y S IR B
m%aa%;gﬁﬁﬂoﬁgﬁﬂﬁ@\ggﬂ z
RERFELE S DT RS ArEAL AR
le F o

B AT d s K AR AW AD AR 2
FRECE T TR R R AR e A 6 4T T B
Lo RIIVARET G AL 0§ LW AT ERA A S G BIRRE o 0
PANEFERR W E BE SRR F > URPELNL - B EM
Wh o KRR FERY

‘/ﬁg‘F‘}"

.
e

—

(s

%
&

Fovi
3aRed A F R h aS NENKT R BRI ek R 1995
£ 2015 E A E? P T ihed 3-1 2R 3-1 977 o BB S
S B A3 1.023~1.510 2 R 2R o BB X e A3
1.000~1.349 = = 2_fF » L3535 @ 243 0.613~0.826 = = 2_ & »
I3 A 3 -0.515~-0.307 o = 20 BF o T3 x4 Y
-1.631~-1.386 == 2 fF » @ M X 2 PR £ 30-2.278~-1.867 = &
2R @ B M R A 3Y-2.270~-1.960 « R 2R e

NN

EABURWERB o BL L O s N AR AR

N

‘\\



331 BB AP EEPERPTRL
K

Bo® R OB X 2P Tiogp T e ) TP ko MR v B e
NS T eo | eo ool eo | eo | e
1 1.128 1. 065 0.633 | -0.515 | -1.631 -2.278 -2.270
2 1. 154 1. 142 0.631 | -0.506 | -1.603 -2. 109 -2. 167
3 1. 264 1. 136 0.635 | -0.494 | -1.551 -1. 946 -2. 157
4 1.170 1. 067 0.613 | -0.480 | -1.546 -1.906 -2. 260
5 1. 023 1.000 0.630 | -0.451 | -1.560 -2.091 -2. 142
6 1. 222 1.003 0.643 | -0.444 | -1.568 -2. 157 -2.216
1 1. 392 1. 085 0.701 | -0.414 | -1.574 -2.182 -2.210
8 1.510 1.178 0.776 | -0.360 | -1.479 -2.099 -2.163
9 1. 456 1.219 0.810 | -0.310 | -1.398 -1. 867 -1.990
10 1. 465 1. 349 0.826 | -0.307 | -1.386 -1. 971 -1. 960
11 1. 204 1. 040 0.742 | -0.393 | -1.510 -2.101 -2.190
12 1.131 1. 051 0.679 | -0.470 | -1.606 -2.209 -2. 250
># 1.510 1. 349 0.695 | -0.427 | -1.534 -2.278 -2.270
2.00
1.50 4 -—
100!===_.=:::;::::;::=='///,r/”’*”"
0.50 . - = = R —
g 0.00
§E
# 050
-1.00
B e g - — VRS — Y]
-2.00 | —— —o—0 ~ A ~e
250 L : - : : : : : : :
1 2 3 4 5 6 7 8 9 10 1 12
e B A - R R UM T % +s¥f@ﬁ§g =P AR~ FAR K UM —— R AR
FEHRR T SBAT b AL SR 0 AL S5

F3-1 BB E 2 e frad e ni TR

10




Pt h AT AR RY LB SR BT RS

BRI EY o R RIS R A RN e T SRR 2

2007 & 3 2012 & BLp| 2 4 B i HpiR {7 A 47 0 bR

f
23 A 365 o AN i ER rERPEE d 2

N

3
MR AT 0 A B Hps M 0.0 28 ~05 2% ik S 5 (b2
1% » 38 T3 S.OF 5 SS5# 555 0 ik 2382 21.9% o

W FRBEREF (2007 23 2012 27 ) R4k F 5 684 2
ﬁﬁwéSAﬂ’ﬁﬁ*ﬁ$é96ﬂﬁ%%éﬁwé%o
F#-2% (% 04-06 7 ~ % 07-09 7 ~ # 10-12 » ~ * 01-03
D) ABEIWF AT UG THERAFCE A AFRLER IR
@(%]}Z)’ﬂﬁi?’“rﬁﬂ%érrﬂﬁﬁ'/xip&ﬁ
(2.0~2.5 22§51 2302 19.1%) > T F 5 b (0.0~05 2 ¢ i
PI2_675%) 5 ¥ d AEXHALTR (B33) 7T 57
B e 11 4.0~45F) 1 2302 31.7% 5 5 0@ 4 T L hk
12 5.5~6.0 Fy ik 2382 23.5% 5 B 5 o
SR LA KRR FEDFE AL LA E T
FE47 T8 2 PTERAEHFTABRFRE TR

-

-\\
~

232 EBPFHRRLFZIAIIPMEB T L (2007~2012)

DO | 5.3 | 335 | 354 | 4~45 | 45~5 | 5-55 | 55~6 | 6~65 | 65~7 | 7~10 | >10 | °F Rat
Hy/3(m) (%) (%)
0~05 R 06% | 31% | 10.3% | 10.8% | 3.9% | 05% | 0.0% R R - [292% | 29.2%
0.5~1 - 01% | 06% | 45% | 101% | 57% | 1.3% | 01% - - - | 224% | 51.6%
1~15 R R 00% | 03% | 57% | 84% | 16% | 01% R R - | 161% | 67.7%
15~2 R R R R 09% | 69% | 47% | 03% | 0.0% R - | 128% | 80.5%
2~25 - - - - 00% | 12% | 57% | 22% | 01% - - 9.2% | 89.7%
25~3 R R R R R R 10% | 3.6% | 08% R R 5.4% | 951%
3~4 R R R R 0.0% R R 14% | 23% | 07% R 44% | 99.5%
>4 - - - - - - - - 01% | 04% - 0.5% | 100.0%
EEH(%) 00% | 07% | 3.7% | 15.1% | 27.5% | 26.1% | 14.8% | 7.7% | 3.3% | 11% | 0.0% |100.0%| ---
2:H(%) 00% | 07% | 44% | 19.5% | 47.0% | 73.1% | 87.9% | 95.6% | 98.9% | 100.0% | 100.0%| ---

[551] : BSHyMHR0.0m~0.5m129.2% - BHEIT1/377 1R 4.5% ~5.001527.5% -
[32] : HEHyF9E=1.19m - ZFAKEH1/3=5.07 - BHRL.6% -

[53] : Hi3/MR1m1451.6% = Hi3/ AR 1~2m1528.9% » HisAIR2m14519.5% -
[5¥4] : Tus(®)/Nik4154.4% ; 4~61583.5% ; 6~101512.1% ; KhR10150.0% -
(5] : i@/ BRs—R - A51112912%(13248) -

11




%33 BREFRALTEAZIEIHBEB T L (2007~2012)
T | 0.3 | 3435 | 354 | 4~45 | 45~5 | 555 | 556 | 6~65 | 6.5-7 | 7~10 | >10 =st | Rt
Hy/3(m) (%) (%)
0~05 B 14% | 14.9% | 254% | 182% | 6.2% | 12% | 0.1% | 0.1% | 0.0% - 1 675% | 67.5%
0.5~1 - 00% | 14% | 59% | 7.9% | 50% | 2.2% | 07% | 0.1% | 0.0% - [ 232% | 90.7%
1~15 B B 00% | 04% | 21% | 16% | 0.6% | 02% | 00% | 0.1% B 5.0% | 95.7%
15~2 B B B B 04% | 12% | 06% | 0.1% | 0.0% | 0.0% B 23% | 98.0%
2~25 - - - - 00% | 03% | 06% | 01% | 0.1% | 0.0% - 11% | 99.1%
25~3 B B B B B 00% | 02% | 02% | 0.1% | 0.0% B 0.5% | 99.6%
3~4 B B B B B B 0.0% | 01% | 0.1% | 0.2% B 0.4% | 100.0%
>4 - - - E E E E E E 0.0% E 0.0% | 100.0%
EEH(%) 0.0% | 14% | 16.3% | 31.7% | 28.6% | 14.3% | 54% | 15% | 0.5% | 03% | 0.0% |100.0%| ---
KEH(%) 0.0% | 14% | 17.7% | 49.4% | 78.0% | 92.3% | 97.7% | 99.2% | 99.7% | 100.0%| 100.0%| ---
(1] : EBHys/ R0.0m~0.5m1E67.5% - BHITLs/ 5401 ~4 5T 1E31.7% -
[552] : BBHyFHE=0.5m - RAKSH13=5.36 - BERH -
[5£3] : His/hR1m14590.7% « Hy3/ T iR 1~2m1h7.3% = Hi/s KM 2m152.0% -
[554] : Tia(®)/NR414517.7% ; 4~61580.0% ; 6~10152.3% ; A5R10150.0% *
(FE5] @ ERE/NSEHE—R - A511228%(12721) -
%34 BPFERREATABIIHMEBI L (2007~2012)
T | 5.3 | 335 | 3544 | 4~45 | 45~5 | 5-55 | 55~6 | 6~65 | 65~7 | 7~10 | >10 | °F R&t
H1/3(m) (%) (%)
0~05 - 01% | 09% | 36% | 41% | 2.6% | 0.8% | 00% | 0.0% - - [ 121% | 12.1%
0.5~1 - 00% | 02% | 3.0% | 62% | 46% | 2.1% | 07% | 02% | 0.0% - [17.0% | 29.1%
1~15 - - 00% | 04% | 51% | 7.7% | 23% | 0.6% | 02% | 0.1% - | 164% | 455%
15~2 - - - - 09% | 87% | 6.0% | 08% | 0.1% | 0.1% - | 166% | 62.1%
2~25 - - - - 0.0% | 2.0% | 10.4% | 3.6% | 02% | 0.0% - 1 162% | 78.3%
2.5~3 - - - - - 00% | 23% | 67% | 14% | 0.1% - 1 105% | 88.8%
3~4 - - - - - - 01% | 22% | 42% | 1.8% - 83% | 97.1%
>4 - - - - - - - 0.0% | 03% | 2.6% - 2.9% |100.0%
EEH%) 0.0% | 01% | 11% | 7.0% | 16.3% | 25.6% | 24.0% | 14.6% | 6.6% | 47% | 0.0% |100.0%| ---
KEH(%) 0.0% | 01% | 12% | 82% | 24.5% | 50.1% | 74.1% | 88.7% | 95.3% | 100.0%| 100.0%| ---
[551] : BSHyMHR0.5m~1.0m1E17.0% © BEIT1/377 5.0 ~5.5801525.6% -
[552] : BBEHY3FHE=1.72m - EKKESH13=6.84 - B AE84F -
[53] : Hiz/MR1Im14529.1% - Hi3/M iR 1~2m1E33.0% » HysKIR2m14537.9% -
[554] : Tia(®)/NR4h1.2% ; 4~61572.9% ; 6~101525.9% ; K5R10150.0% -
(&15] : ERE/I\FRE—R - B5110649%(10920) »
%35 BPFRRELEABRIHMEBIE (2007~2012)
T | 5.3 | 335 | 3544 | 4~45 | 45~5 | 5-55 | 55~6 | 6~65 | 65~7 | 7~10 | >10 | °F R&t
H1/3(m) (%) (%)
0~05 - 01% | 12% | 3.0% | 22% | 0.8% | 0.2% | 0.0% - - - 75% | 7.5%
0.5~1 - - 06% | 42% | 52% | 2.0% | 04% | 0.1% - - - | 125% | 20.0%
1~15 - - - 07% | 57% | 65% | 11% | 0.0% - - - [ 14.0% | 34.0%
15~2 - - - - 14% | 10.0% | 6.6% | 0.3% | 0.0% - - 1183% | 52.3%
2~25 - - - - 00% | 23% | 12.1% | 46% | 0.1% | 0.0% - 1191% | 71.4%
2.5~3 - - - - - 00% | 3.0% | 87% | 21% | 0.1% - [ 13.9% | 85.3%
3~4 - - - - 0.0% - 01% | 29% | 66% | 2.1% - [ 117% | 97.0%
>4 - - - - - - - - 04% | 2.6% - 3.0% |100.0%
EEH%) 0.0% | 01% | 1.8% | 7.9% | 145% | 21.6% | 23.5% | 16.6% | 9.2% | 4.8% | 0.0% |100.0%| ---
KEH(%) 0.0% | 01% | 1.9% | 9.8% | 24.3% | 45.9% | 69.4% | 86.0% | 95.2% | 100.0% | 100.0%| ---
[51] : ESHy3NR2.0m~2.5m14519.1% - EHIT1/377hR5.57 ~6.0#1523.5% -
[552] : EEHyFHEE=1.96m - &RAKEH1/3=5.96 - BHIH7.8%F) -
[53] : Hiz/MR1m14520.0% = Hi3/M iR 1~2m1E32.3% © HiysKIR2m1547.7% -
[554] : Tia(®)/NR41h1.9% ; 4~61567.5% ; 6~101530.6% ; A5R10150.0% *
(5] : EREIBRE—R - S5117418(12264) -
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sk olg o sal e . s 4 &
% 3-6 EBPFRAE2EAIEHHMEPB T L (2007~2012)
T o =
O 1 023 | 3235 | 35+4 | 4~45 | 45~5 | 555 | 556 | 6~65 | 65~7 | 7~10 | »10 | Ei | EF
Hi3(m) (%) (%)
0~0.5 - 05% | 50% | 107% | 89% | 33% | 07% | 00% | 0.0% | 0.0% - [ 291% | 29.1%
0.5~1 - 00% | 07% | 44% | 74% | 43% | 15% | 04% | 01% | 0.0% - | 18.8% | 47.9%
1~15 - - 00% | 05% | 46% | 61% | 14% | 02% | 0.0% | 0.0% - | 128% | 60.7%
15~2 - - - - 09% | 68% | 45% | 04% | 0.0% | 0.0% - | 126% | 733%
2~25 - - - - 00% | 14% | 73% | 26% | 01% | 0.0% - | 114% | 84.7%
25~3 - - - - - 00% | 16% | 48% | 11% | 01% - 76% | 92.3%
3~4 - - - - 0.0% - 00% | 16% | 33% | 12% - 6.1% | 98.4%
>4 - - - - - - - 00% | 02% | 14% - 1.6% |100.0%
&5tH(%) 00% | 05% | 57% | 15.6% | 21.8% | 21.9% | 17.0% | 10.0% | 48% | 27% | 0.0% |100.0%| ---
25t (%) 00% | 05% | 6.2% | 21.8% | 43.6% | 65.5% | 82.5% | 92.5% | 97.3% | 100.0% | 100.0%| ---
[5£1] : BBH1"HR0.0m~0.5m14529.1%  BEAT13 5.0 ~5.5#1521.9% -
(32] : RBHTI9E=134m - BAREH3=6.84 - BIEHSAT -
[53] : Huyz/hRIm1547.9% ° HizMR1~2m1525.4% « HisAKR2m1526.7% -
[5¥4]) : Tia(E)/NiR41456.2% ; 4~61576.3% ; 6~101517.5% ; KH10150.0% -
[55] : &ENE/)BEE—=% . B5144909%(49153) -
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X003 | 2610643.807 |318588.652 | 4.234 | 23.361 | T R EHE | s ppim0 ) |oNssE | 2ok
}}1_1 U‘ %’"‘# %* ¥ -
X004 | 2618493.974 | 311470.317 | 3.031 | 21810 | = % 5 £ fl8 | = % @k £ ple(90 £ ) |GNSSE | & Bk ok
X008 | 2626232.205 |312281.166 | 4.015 | 22.518 »;:; *j‘;j“h ZE R I 00 &) | GNSSH & | ONSSH
X1l | 2623810.943 | 306784.229 | 14554 | s2.840 | T EEHE N ey phimo0a) |oNssE & | oNSsE &
}}1_1 U‘ %’"‘# %* ¥
X024 | 2610974.272 | 312566227 | 5.548 | 24.502 | © o fofls | = % #k #1290 £) | GNSSF i | GNSSF &
X025 | 2612920.433 |301140.212 | 17.034 | 35.430 b;:; ;:” j“L %R EIB 00 &) | ONSSH i | GNSS# &
X034 | 2605953.442 | 318947.000 | 6.455 | 25.660 | . P EFE | ey wrimo0s) |oNssE i | 2ok
}}1_1 U‘ %’"‘# %* ¥ -
X036 | 2602556.417 | 310987.410 | 15,032 | 34,175 | = wZ o bofl® | - % @k £ 41590 &) | GNSSF i | GNSSF &
BS03 — — 7.516 | 26.135 | ® waniblg | - £ LEmR(93E) 3k
BS06 = = 1420 | 20,226 | © o fmidlm | - % kdm(935) 3 gk
PFO4 — — 19.332 | 38.356 | © s mpdlm | - % KEm(93 %) 3k
PFO5 = = 1303 | 23.311 | © whampdle | - S kEm(93E) 3Rk
PFOG = = 18.873 | 37.841 | < s mpdlm | - % KoEm(93 %) 3 gk
PF09 — — 22,705 | AL779 | © s i dlg | - %k dm(935) 3k
PFI0 = = 25,017 | A4 111 | = oo midlg | - % Lrs(93 &) 3k
PFI1 = = 4701 | 23.868 | © cwhanidlg | - % koe(93s) 3 gk
PFI5 — — 8000 | 27.984 | © wwharidl | - % Korm(93 %) 3k
SY02 = = 25.083 | 44.519 | © oo mpdlm | - % k@93 %) 3k
SY03 = = 26,022 | 45.430 | oo mpplm | - % porm(93 %) 3 gk
SY05 — — 28.846 | 47413 | © oo mpdlm | - % K obm(93 %) 3 gk
SY08 = = 5.057 | 23.651 | ® whmile | - % pfm(93 %) 3Rk
BMOL (L vk ) - - 1.734 FT3R B ARSI Lo B TR R ik B ok
BM02( 5§ — — 2. 115 B AR AT bIEE |6 B R ok SR
BMO3(12 ™) | 2606340, 390 | 318861.478 | 1.920 | 21 114 | 37 d i glsh | 45 sk feski oot | GNSSE & | & kit
BMO4(5 %) | 2608489, 738 | 319484,026 | 2.548 | 21.733 | #ied i ilmh | % BB Tem A meh | ONSSE f | 8 kit
BMO5(3 7 %) 1977 - SR B LI | B A R e 3k
BMOG( 7 2 = — 1,949 B SR A | LR e ok 3Rk
BMOTCL P ) - = 2. 148 B TR A AL | L PR e Y
BMOBC 5 ) = = 2. 380 B TR A AL | 0 R TR SR
BMO9( 1 e ) | 2608047 089 | 301098, 118 | 2.158 | 20.800 | #id eietlm: | R res i fert i = | ONSSF i | & kit
BMIOCS %) | 2617594.354 | 316919.544 | 2.111 | 20.995 :i; . ﬁ;:;“; b i T sk | ONSSH i | ONSSH
BWIT(% %) | 2626304820 | 312232.606 | 2.261 | 20.744 | 37 @ feiodlsh | % b ik e ok | ONSSE i | ONSSK &
E)T e #Fdlr
0 e G T G P B R S AT T G P B R i (T2 T
R dlRE o B IR ESLFEE Tk SL(GNSS)EF R E 2 N
B o AP RE T E J’FL%’; PIE T EFRP AT
l.° T g drd| B4R P78 P 5 RS jpale Bl > [ 2. FEHE
Birgg £ TR L KRR B2 R TR BRI 3 £ R

Fo B2 ho e 4-3 -

19




43 ¢ T g iRk R

R e e iP5 3

1. BB <2050 B pF > $0p|T & JEAT R
AWk L8 VVET AN F
A

2. FEHE S 5 L EF > GBI G FEHR
AWk F A7 <328 2 4 +6%ppm*L
Lighixfrz o2 #co

2. F1 % GNSS# f& B £ 3T I H| Lm0 ¢ ST G Fr4]Bhid & e ko
AP AR P ERRITHOANS R
Fis o AN B AR T LD 4T e i IR e LT
Y EH > B R SRR & ez ¢ B (TERP
4ok 4-4 o

GNSS # f& 7 £

# 44 GNNS#fGRE TERP

I8 P nfé‘;iﬁdpe
B FH 60448 (FEHR X H T K
FP PR f
T B £ BB PERY )
T gebed 5|5
AF BLPY FTELE 45 BRI =25%
HFokT L F =Z30% F +6ppmXL
srn é’ 3 i DD
Amde »F <75% K +15ppm¥L

3. A% EH e T G 4k s TX003~ X004 ~ X008 ~ X011 ~ X024 ~
X025 ~ X034 ~ X036, % 82 &7k T & #2402 "BMIO, 1 2 -
E3twpl 9 Bl o

4. %= i & #* Trimble 5700 ~ NetSurv3000VSR ~ LEICA SYSTEM
500 %] 2 Javad TRIUMPH-1 % 4 4% I Fx BB AL
Bl ke TRR @éﬁw%?%é”*5fﬁﬂmm°

5. 4 %> 104/04/18 ~104/04/20 ¥2 104/04/21 % 3 p » 12 6~7

20



B s TR B A A BRBIFE R SEP AL
TR RS iR E R o BRI L Ark 45 TT o -
PFEATT Bc R F T RHBEPIIE60(7) A4 B
BIBET IR S 54 > B & F]5 (PDOP)#cie &5 L > Bhix
Ec k15 R G RA .
%5 7 GNSS @k T Bl £ PF 0 IF PRI LR s eR £ 0 e PR
LBREL BRI AR RERTZALER ~ Fh il
fokim g g Z s ey g RE(LFFAHTL T
sho Md s s BRTEE) o
AT AR o Avdr BRI N R k0 - B kN AR AREEALEE
%&@’%ﬁ%éﬁﬁﬂﬁ’ﬁﬁﬁé’%ﬁ@ PR WS
FICH o )T L3082 e FRRIE (s ~ 2ol & PIR st
LiefFadlds i wipdlgT L o
A2 4% Trimble Business Center #i#8 » Lf2 5 FPFE S
LETG AR E  RPEARLT P ERTZMHAE  EFEA
L FIET £ ?‘J%#ﬁ%&:mii AR B3 ARTLEHR
L 3P £ IR R -
VR ER AT L3 a2 R % o 55 A T R IR B
2. 8 e T g gk 0 REATR T 5 4] BMI0 2. & 4% > 7]
AREPEHE T R KRBT 1R Fpt BMIO( S 42) &
BMK?E)&%%&%*GMS%mﬁ@ FopEPAE- X
K BESIR B AT o
10, @ T g A B PSS S RhEEF B &R CFEHEp J B
TAFEEE RO B ERRLAET ) 204 ~ SR AL (S
PRAN L Tiok kg 2 RV RER)F N -
TR ER  wPIEFRAo& 4-69757] > F* cn8 B e ipdlgt
TRERPE R TIFL AR TG A AR

21



% 4-5

FE L CRRIFE A

25 X025 X011 X003 X008 BM11 X034 BM10
% E NetSurv Javad |Trimble| Leica Javad Trimble | NetSurv
54 3000VSR | TRIUMPH-1| 5700 SR530 | TRIUMPH-1 5700 3000VSR
181~ 4] 3% |NSGPS-702 |TRIUMPH-1| Zephyr AT502 |TRIUMPH-1| Zephyr |NSGPS-702
n RE 3 1. 357 1. 262 0. 980 1. 439 1. 323 1. 276 1.576
B 4o P R 08:25 09:02 09:17 10:14 10:15 10:22 11:20
AR 14:38 14:34 13:56 12:55 13:24 13:41 13:00
BLEL X036 X025 BM09 X024 X004 BMO6A
%= Javad Trimble Trimble Javad NetSurv Leica
;4 i TRIUMPH-1 5700 5700 |TRIUMPH-1| 3000VSR SR530
2‘0 % 4| |TRIUMPH-1| Zephyr | Zephyr | TRIUMPH-1 | NSGPS-702| AT502
p XED 1. 309 1.024 1. 455 1. 330 0.903 1.299
ERE 15:34 15:47 15:55 16:00 16:18 16:30
AR 18:13 17:41 17:35 17:38 17:35 17:35
L5 BM04 X024 X034 BMO3 BM02A X036
4 % = Javad Javad Trimble NetSurv Trimble NetSurv
5 TRIUMPH-1|TRIUMPH-1 5700 3000VSR 5700 3000VSR
91 = #7);% |[TRIUMPH-1 | TRIUMPH-1| Zephyr | NSGPS-702| Zephyr |NSGPS-702
p RED 1. 088 1. 362 1.150 1.748 1.279 1.139
B 4o P R 08:27 08:28 08:34 08:43 08:49 08:59
BEAERE 11:51 14:00 11:51 10:00 10:03 10:02
BLEL BM04 X024 X034 X003 BMOHA X004
%= Javad Javad Trimble Trimble NetSurv NetSurv
;4 i TRIUMPH-1 | TRIUMPH-1 5700 5700 3000VSR 3000VSR
2‘1 % 7|7 |TRIUMPH-1 | TRIUMPH-1| Zephyr | Zephyr |NSGPS-702 | NSGPS-702
P RED 1. 088 1. 362 1.150 1. 040 1. 367 0. 866
B 4o P R 08:27 08:28 08:34 10:41 10:48 10:49
AR 11:51 14:00 11:51 11:53 11:50 14:03
446 aepdisiRS % 4
. L% Wworlimar  (wmd L] o wmap | wod £ |mgpn i ans| t ;&fg’ ¢ ;Zﬂ s
(m) (m) (m) (m) (m) (m) (m) (mm)
1 X004 X003 10596.938 1.644 10596.972 1.551 -0.034 0.093 0.344 0.344 £
2 X011 X003 17683.821 -9.503 17683.831 -9.479 -0.010 -0.024 0.386 0.386 £
3 X024 X003 6031.464 -1.111 6031.485 -1.141 -0.020 0.030 0.316 0.316 £
4 X025 X003 17596.317 -12.058 17596.337 -12.069 -0.021 0.011 0.386 0.386 £
5 X034 X003 4704.034 -2.425 4704.034 -2.299 0.000 -0.126 0.235 0.235 £
6 X024 X004 7599.152 -2.832 7599.141 -2.692 0.011 -0.140 0.326 0.326 £
7 X025 X004 11737.749 -13.679 11737.778 -13.620 -0.029 -0.059 0.350 0.350 £
8 X034 X004 14600.263 -3.960 14600.196 -3.850 0.066 -0.110 0.368 0.368 £
9 X036 X004 15944.789 -12.579 15944.871 -12.365 -0.083 -0.214 0.376 0.376 £
10 X003 X008| 16816.129 -0.852 16816.139 -0.843 -0.010 -0.009 0.381 0.381 £
11 X011 X008| 6006.547 -10.401 6006.565 -10.322 -0.018 -0.079 0.316 0.316 £
12 X025 X008| 17358.739 -13.058 17358.690 -12.912 0.049 -0.146 0.384 0.384 £
13 X034 X008 21346.230 -3.387 21346.231 -3.142 -0.001 -0.245 0.408 0.408 £
14 X025 X011 12266.128 -2.608 12266.138 -2.590 -0.010 -0.018 0.354 0.354 £
15 X034 X011 21606.037 7.036 21606.095 7.180 -0.058 -0.144 0.410 0.410 £
16 X025 X024 11590.530 -10.961 11590.572 -10.928 -0.042 -0.033 0.350 0.350 £
17 X034 X024 8119.299 -1.182 8119.298 -1.158 0.001 -0.024 0.329 0.329 £
18 X036 X024 8564.624 -9.637 8564.633 -9.673 -0.009 0.036 0.331 0.331 £
19 X036 X024 8564.644 -9.639 8564.633 -9.673 0.010 0.034 0.331 0.331 £
20 X034 X025 19121.189 9.672 19121.210 9.770 -0.020 -0.098 0.395 0.395 £
21 X036 X025 14296.138 1.209 14296.158 1.255 -0.020 -0.046 0.366 0.366 £
22 X034 X036 8654.147 8.493 8654.181 8.515 -0.035 -0.022 0.332 0.332 £

*HPIESEG Bl Nl LR s BB o
AR R BERE A NS DR KT RRH T A IR G L A2 F B2 KT RS R F A2 0t 3 < 381/20,000 o
FERE A S @ pE s SR TREA T X IR B £ A S 42 28cmt6ppm*L o
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104/08/03 1040803No2 104/10/07 1041007No2
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75 104/10/29 1041029No1
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117 [Oder2 # Rejected 0949

(18 [Onter 2 Pstottic 0002

(18 [Omter2 Test ACCEFTED

190 |3 pecial Order Bxor Limit 077

|20 [Specis Orter # Rejected 1235623 7:‘ B "

23 [spesial Ouler P-Statistc 001t ° i

(23 | pecial Order Test ACCEPTED I~ Highlight Given Data Percentage |95 Cursor: jt

WH-5 F3IHHBPRRBPIF2IEILFTH(T B 5 30)

<

255 F3PBREBIRABPIFZIIZLIVREEF X

AR S 117,363,006

LA 117,363,006

B TS %) 0.02

ALY EL(N ) 0.23

A B R 1R 1.36

WABBHEAR() LR 117,114,144 & %9979,

FAMBHAR() P ST E: | 248,862 7 &4 %:0.21%
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—Relected Data Sets for Analysis

File Name

O ALL_DATA_SUMMARY
FMD4Y_SeaMap'GRDStage HCHK (E).bet

I~ 444 Vertiesl Bias fm) 00 Cloax Lines |
Run Analysis |Run StatusFunished
~ Difference R

[45716 IETH
[~ Fows Diff Rangs

i 500
Difference Statistics - Difference Frequency Analyss
Statistic Falue

1 [#orpoms 117906518

(2 [Difference Mean ETE

|3 [Difterense Median 0003393,

-ﬂ_ Difference . Dew 0196820

|5 |Difterencs Range [-4.97, 5.00]

6 [tean + 7ostidey 039

(7 [Median + 2*Stidev 040

(& Dot tdesn 004

[0 [Referense Mean 004
[10 [Dste Z-Ranee [1282,80.07)
[ Roioee 71 -1304.70 08

12 |Ouer | Brvor Limit 0.5
112 [Oder | # Rejected 241402
(18 [Onter L Pstottic [
(15 [Onder © Test ACCEFTED
[16 [Ovder 2 Bxrox Limit 110
117 [Order 2 # Rejected 30334
(18 [Orer 3 P-Stutstic 000
E Order 2 Test ACCEFTED - |||||||\|\|\|\|||||||
[0 [soec Ontes s L 02 all .
21 |Special Order # Rejected 1527500 0.000 . i
22 [Spscial Orter P-Sttisic [ - ! ) -
|23 [Speciel Order Test ACCEPTED [ Highlight Given Data Percentage |95 Cursor: 1938538

WH—6 HF3FHHPRRIPBIT2LLFHOPFERSB LI

%56 FIPBPRIRABI R FLVREGIHET AN

AR S 117,886,518

AR 117,886,518

B TS %) 0.00

PE P FA(R) 0.20

T A B AR R LR 0.56

WA BREAR(a) &1k 117,645,116 & $.5:99.80%

MABBRAE() SRS | 241,402 3 & 4.%:0.20%

CE)P e BERLERRE

EON R R R Ak R R RS R T T R A
BFREERET 5 rUf ;‘gﬁ’i’i’x;ﬁig\i%fgﬁi*ﬁ A 0w S N F g
F =% urq—.@,] %(5 AR CTIAREE S -4 f;{ ))fg# Wi > 1T s



*‘m}%

SR k.

’} "E/J

*‘m}%

[¥ CrossCheck Application
File Help
-~ Selected Data Sete for
File Name
O ALL_DATA_SUMMARY

. FADIY_SeaMap\GRDStageistep2-5m(H) bt

I~ Add Vertizal Biss (m)

Run Analysis IR\mStaNs [Funished

~Differsnce R

ange
L2978 13294
I~ Foree Diff Range

PointSie 104118 —————————————————————

0

T

% 99.53% ~ ¥FIR B & 4
AR 57 4 57 2§ 58 &
% 98.61% ~ ¥5Ik B i ¥
o 59 & 5-9 22§ 5-10

l?;

98.63% F
5-8;
L 98.06%F

% 5-10 -

HEHRR
%3 %
LEEHAR

,]»
;Ih(L bta N
L

~

P

- Differzice Statistics [nformation. -Difference Frequency Anal

Statshe Talue
1 [ForPous 81412
|2 |Difference Mean 00357
3 [Diterence Medion IS
[4 [Differsnce $11. Dev 0186430
(5 [Difference Range 130, 134]
(6 [tfean+ 2ider i 041,
[T [pedion + 2X5taer a1
Bl

— 2
[0 |

3|

12 x 033
(15 [Ovdor 1 # Rejorted B
14 [Onter1 P-Swtiti 0000
15 [omter Test ACCEPTED
116 |Ordor2 Exror Limit 170
17 |Ovdor2 # Rejoctd 0
(18 [Onder 2 P Stotisic 0000
18 [OderD Test |ACCEPTED
(20 [Spocial Ovdex Bxror Limit 051
(31 [SpecialOnter ¥ Refctd | 07
22 [spevisl Outer Fstie. | 0005
(22 |Spesial Onter Test ACCEFTED | I Highlight Daia Parceniage

133684

il

IHilth,
L,
[T

f
I
|
|
Il

| | ||
ol [
I

W o-7
% 5-7

513 %
$1#B %

AR RHRFTHEFFZLLAFTR(ZF 450
FLPRRFTHEFRFLIVREL(EF B

EARA i%!«ﬁt:

84,412

AR S

84,412

FE T aE (D

’{):

-0.04

L ¢ FEA(n

’{):

0.19

FEHAFLEN

0.93

FEHRR SR LK

84,015 & $.5:99.53%

FERR 2 ERT K

397 &1 F:047%
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—selected Dats Sets for
File I:

I Add Vertical Biss (m) 00 Cloar Lines_|
Run Analysis [Run StatusFinished
Difference B

18846 13696
I~ Fore Diff Range

BomtSize U000~ )

0 500

W5-8 FIHBFEF2HBIFFTHERFFZLAFBFES
258 F1IFRFLF2PPRFTHELRFLVREAGIHES 4

=\

)|

=\

Difforenes Statistios Information————————Ditferense Froquency inl
Stalstc Volue
1 [fottouns 8748
|2 [Dittsronce Mesn 0017
(3 [Dittorence Medisn 0010430
(4 [Ditterence 5. Dev 0.163480)
(5 [Difference Range [-1.88, 1 37]
(6 [Mean+ 24Sdey 0.3
(7 [Medin + 295t1dew 035
(8 |DsiMewn ETx]
[0 [Reference Mewn 015
[10_[Dsh 2 Ronge 7060, -542]
[y _lpci R ST
17 [Order . Bror Limit 073
{12 [Order L # Refectad 1220
14 |order | Psmtisic 0014
15 [Order 1 Test ACCEPTED
6 [Order? Exror Limit 136
17 [Order2 # Rejected 64
5 [Order? -Statists 0012
o [Ordera Test ACCEPTED
B0 |Spesial Ordler Exvor Lait 0.9
L [Special Orter # Repcd B
22 [Special Orier P-Statistc 0112
b2 [Speial Ocder Test REECTED I~ Highlight Given Data Percentage [35 Cusor:

o sg\;gx: 88,748

AR 88,748

BL TR (D 2 -0.01

AP EAL(SR) 0.17

P AFA RN 0.72

FERAR ERT 87,528 £ . % 98.63%

BEHR 7 LERT I 1220 # &% 1.37%
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-~ Selevted Data Sete for

DM04033 eomparetH\tep3-5m. b

T~ Add Vertical Biss (m) oo

Run Analysis IR\mStnm [Finished

~Difference B

FLssa1 21347
I~ Forss Diff Rangs

Bl 00 e

0 500

Cloar Lines |

#5-9
% 5-9

28R T &1
$ 24

(- Difference Siafistcs [nformation. D Froquency
Sitisio Yol
1 [#otPoint 107743
3 [Difference besn 00934
3 |Difference Median 0098658
4 |Ditterence 5. Dev 0203550
5 |Differsnce Range [185,2.13]
6 [Moon + %5der 050
7 [Medion + 25tider 051
8 [Databean 4831
E Reference Mean 48.40
10 |Dats Z-Renge [5.79, 70.59]
11 |Reforence Z- Ranee [543, 70.41]
12 |Onder 1 Exmos Lamt 080
13 |Onder1 # Rejected 95
14_|Onder 1 F-Siatistc 000!
15 |Onder1 Test ACCEFTED
16 |Onder2 Ermor Limit 150
17_|Onder 2 # Rejected 3
18_|Onder 2 P-Siafstc 000! Jl
18 [Onder2 Test ACCEFTED
oo o il
20 [Special Order # Rejected 1494 o IR
22 [Spesial Ordex P-Statistic 0014 - -
23 |Special Order Test ACCEPTED I Highlight Given Data Percentage |05 Cursor:

ﬁm#ﬂ%%#i@%#ibﬁmui
FEREFTIEL

R (E

EARA i‘#«ﬁﬂ::

107,743

AR S

107,743

BOE T EIE(S C):

-0.09

LT S TCRD!

0.20

PR LR

0.44

FEHRE 6L

106,249

£ 14

“:98.61%

FIEIRAR 2L

1,494

3 bt

1 1.39%
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~Selected Dota Sets for
Fil: Name
O ALL_DATA SUMMARY

-0 FADSY_SeaMapiRD'Staze 3 ine-5m(E) bet

T~ 444 Vertioal Bios (m) oo Clrax Lies_|
Run Analysis IR\mStam [Fiizhed
- Difference R
19790 17205
I™ Forve Diff Renge
Poiat Sze [[I0000 b
500

~Diference Statistcs | D Frequency
Statistc Value
# of Points 108130
Ditterence Mean 0.0845
Ditference Median 0024861
Ditference Sti. Dev 0164720
Difference Range [198,1.79]
[Mean + 255 thdew 037
[Modion + 2¥5tidew 035
Deta bean 3139
[Reference Mean 3124
Dot Z-Range [1265, 52531
Reference Z Ranee 12,53, 52.56
(Onder 1 Exmor Limit 054
13 [Onder 1 # Rejected 151
14_[Onder 1 P-Siatistic 0.001
15 _[Onder Test ACCEPTED
16 _[Onder2 Exmor Limit 127
17 [Onder2 # Rejected 7
18_[Onder2 P-Siatisic 0001
19 [Onder2 Test ACCEPTED
20_|Special Order Exrox Limit 034
20 [Special Order # Rejected 3103
23 |Special Order P-Statistic 0010 -
23 |Specisl Order Test ACCEFTED I Highlight Given Data Pecentage |95 Cursor:

®o-10
% 5-10

FRIFEEIFRRT
2HRIFH S

REFHESHFL

HERRFTLILAFTHIFES 50
EQLE E NG s B

EARA it

108,130

AR S

108,130

BOE T EIE(S C):

0.00

LT S TCRD!

0.16

PR LR

0.34

FEHRE 6L

106,027

£ 14

“: 98.06%

FIEIRAR 2L

2,103

VS

* &

f2

1 1.94%
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S CRIFFHEIREIRTE
PR NE T BRI EDLAAER TR FLDFERTFT P
EERIEAY A4 2 WA “f”l REAL gL 1R e 74 5 £
FEBRB AL 2 WAL %ﬁﬁﬁﬂﬁiﬁﬂWﬁL(&%TW—

= B
* 3 AT RETVU-FR # s Tk ) 4% * CARIS HIPS #c 48

s
\\T

-un\.

TG
BB F) T P 4T
L& BAFEER | AL RORBLE & 2% B2 (GPS ~ Motion

Gyrocompass ) » CARIS &5 @ * R E > #-h ik B4 2B XK
AR LAY o

B 'ﬂ% : i%#ﬁﬂ"“’%’. TR FE TR
ERPECE- RN e =

3HBBEIARRIAE S FREBDT A ETA K

s
[N
e
¥

(- ) F-Hck T
LRE 7 Rk 58
=95 CARIS %t & fu & F TPU 7 7 T A S8 @ > Caris K T

hoBl 5-11 0 Ak i * 2k B SR TE R AR 5-11 -
(Nol)

Motion Gyro (d... [Heave % amp  |Heave (m) Rl (deg) |pitch (deg) |Pasition tav (mj |Tirning Trars () [Nav Timing (s) | Gyra Timing (s) [Heave Timing () |Pitch Timing (s)_[Rall Timing (s)
0,100 5.000 0.050 0.010 0.010 0.020 0.005 0,005 0.005 0.005 0,005 0.005
2  nam 5.000 0.050 0.010 0.010 0.020 0.005 0.005 0.005 0.005 0.005 0.005
.3 |nam 5.000 0.050 0,010 0.010 0.020 0.005 0,005 0.005 0.005 0,005 0,005
e 0,100 5.000 0.050 0.010 0.010 0.020 0.005 0.005 0.005 0.005 0.005 0.005
5 |nam 5.000 0.050 0.010 0.010 0.020 0.005 0.005 0.005 0.005 0.005 0.005

(No2)

Motion Gyro (d... ‘Heave %% Amp ‘Heave {m) |RDH (deg) |P\t[h (deg) lpusmnn MNav {m) ‘T\mmg Trans (s) |Nav Tirming {s) |Gwn Timing {s) ‘Heave Timing (s) 1D|t(h Timing () |RDH Timing (s} |
0.100 5.000 0.050 0.010 0.010 0,020 0.005 0.005 0.005 0,005 0.005 0.005
_ 2 |o.100 5.000 0.050 0.010 0.010 0.020 0.005 0.005 0.0035 0.005 0.005 0.005
.3 |o1oo 5,000 0,050 0.010 0.010 0.020 0.005 0.005 0.005 0,005 0.005 0.005

W5H-11 CarisRE* IR $EKTE ¢
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% 5-11

CARISHIPS TPU & ¥ 3-8k - 4

LT L * B8 HIPS# &= HIPS Value B AR
I.3.1.1  GYROCOMPASS TECHNICAL PERFORMANCES
Dynamic accuracy (whatever sea-state) 0.1 deg Secant Latitude(") RMS I
NOl Settle point error 0.05 deg Secant Latitude(*)RMS
Settling time (static conditions) =1 Minute
Ixsea Octans 100
. Settling time at sea = 3 Minutes
Ger MOt 1on Gyro( deg) 0 1 0 Repeatability + 0.025 deg Secant Latitude(*)
No2 Resolution 0.01 deg
Ixsea Octans 3000 No Latitude limitation
No Speed limitation
(*) Secant Latitude = 1/cosine Latitude
1.3.1.2 MOTION SENSOR TECHNICAL PERFORMANCE
Heave, Surge & Sway -
NOI Accuracy 5 cm or 5% (whichever is highest) I
Ixsea Octans 100 Resontion Tem
Heave Heave % Amp 5.00 Heave motion periods 0.03 10 40 s (self adaptive SAFE heave)
No2 Roll, Pitch & Yaw
Accuracy 0.01 deg RMS
Ixsea Octans 3000 Range No limitation
Follow-up speed Up to 500 deg/s
1.3.1.2 MOTION SENSOR TECHNICAL PERFORMANCE
Nol Heave,_ Surge & Sway
A 5 5% (which is highest)
Ixsea Octans 100 — S e e J
Heave Heave(m) 0.05 Heave motion periods 0.03t0 40's (self adaptive SAFE heave)
No2 Roll, Pitch & Yaw
Ixsea Octans 3000 e il
Range No limitation
Follow-up speed Up to 500 deg/s
1.3.1.2 MOTION SENSOR TECHNICAL PERFORMANCE
Heave, Surge & Sway
NOI Accuracy 5 cm or 5% (whichever is highest)
Ixsea Octans 100 Resolution 1em
Roll Roll (deg) 0.01 Heave motion periods 0.03 to 40 s (self adaptive SAFE heave)
N02 Roll_Pitch & Yaw
Accuracy 0.01 deg RMS I
Ixsea Octans 3000 Range No limitation
Follow-up speed Up to 500 deg/s
1.3.1.2 MOTION SENSOR TECHNICAL PERFORMANCE
Heave, Surge & Sway
Accuracy 5 cm or 5% (whichever is highest)
Resolution 1cm
Pitch II xsea OOCttBHS 3100000 Pitch(deg) 0.01 Heave motion periods 0.03 to 40 s (self adaptive SAFE heave)
Xsea Uctans
I Accuracy 0.01 deg RMS I
Range No limitation
Follow-up speed Up to 500 deg/s
Performance Specifications
Autonomous <2m
Static, Fast Static Accuracy Horizontal: 0.3 cm + 0.5 ppm ~ base_line_length
Vertical: 0.5 ¢cm + 0.5 ppm » base_line_length
Kinematic Accuracy Horizontal: 1 ¢m + 1 ppm = base_line_length
Vertical: 1.5 ¢m + 1 ppm « base_line_length
ioati _ it RTK (OTF) Accurac! Horizontal: 1 cm + 1 ppm -« base_line_len
Navigation | Javad TRIUMPH-1 Position Nav(m) 0.02 ceuracy L e
DGPS Accuracy < 0.25 m Post Processing
< 0.5 m Real Time
Cold Start <35 seconds
Warm Start <5 seconds
F isiti <1 second
- s VA
HIPS 5% p HIPS %# & #h Y
1mi . 2 5 ¥ B L
Timing Trans (s) 0.005 12 1pps &> 3 NOS 22 ik 5 | 1B o
imi . 2 5 ¥ B L
Nav Timing (s) 0.005 12 1pps f& & 5> 3 NOS 22 ik 5 | 8o
imi . 2 5 ¥ B L
Gyro Timing (s) 0.005 12 1pps &> 3 NOS 22 ik 5 | 1B o
imi . 2 5 ¥ B L
Heave Timing (s) 0.005 12 1pps &> 3 NOS 22 ik 5 | 1B o
. . R S~ - R e
Pitch Timing (s) 0. 005 v 1pps 1 # > R NOS 22 ik & | B o
imi . 2 5 ¥ B L
Roll Timing (s) 0.005 12 1pps &> 3 NOS 22 ik 5 | 1B o
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3

Caris % #cik
TR
i 5-12 -

AEIETE
21k

¥+ 5 4c@ 5-120 @
v 4o@ 5-13 0 R B AP

Bl
I

1.%’.1&/?]

/P F-é‘

ERE TS 13- Chi
TEAMRE RS

-%ﬁkpr%Wuﬂ*“ﬁ

(NoT)

FH R RGP

|Oﬁset ¥ (m) ‘Offset ¥ o(m) ‘Offset Z (m) |\Iesse| Speed (... |Lnadmg ) ‘Draft () ‘De\ta Draft {m) |MRU Align StdDev gyro MR Align StdDew RollfP... ‘Cnmments
sl 0.010 0.010 0.020 0.052 0.003 0.020 0.010 0.100 0.010 (il
2 0.010 0.010 0.020 0.058 0.005 0.020 0.010 0.100 0.010 (i}
2 0.010 0.010 0.020 0.052 0.003 0.020 0,010 0.100 0.010 (il
i 0.010 0.010 0.0z20 0.058 0.003 0.020 0.010 0,100 0.010 (null)y
5 0.010 0.010 0.020 0.058 0.005 0.020 0.010 0.100 0.010 {rwily
(No2)
‘Oﬁset X {m) ‘Offset ¥ (m) |Oﬁset Z(m) ‘Vesse\ Speed (... |Luad\mg {m) ‘Draft {m} |De\ta Draft {m) |MRU Align StdDey gyro MR Align StdDev Rol/P... ‘Cummemts
] 0.010 0.010 0.020 0,052 0.00% 0.020 0.010 0.100 0.010 (null)y
2 0.010 0.010 0.020 0.058 0.005 0.020 0.010 0.100 0.010 (rull)
3 0.010 0.010 0.020 0.058 0.005 0.020 0.010 0.100 0.010 (rull)

W5H-12 Caris+

= 1% 2 FE

EXRFEKXTH G

®o-13
% 5-12

RFREATRY

CARIS HIPS TPU +4

S T4 pER - B

HIPS 75 P

HIPS %% &

Rl

REUFTEER LR - 28
ERImEARY 4 A \

e
o

N\
Z)

Offset X (= %) 0.010

Offset Y (= %) 0.010

Offset Z (= %) 0.020
0

Vessel Speed (=2 & /%))

. 030

RTK %24 5 2 &
.

A5 g NOS

Loading (= %)

. 005

s OE

Y e /2%

Draft (= =

. 020

®RFEA o

Delta Draft (= %)

. 010

# NOS 23R (&

MRU Align StdDev Gyro (deg)

.100

REA /AL

HEE R A

MRU Align StdDev Roll/Pitch (deg)

[} fen ) fan ) fan ) Fa)

. 010

REMHAE/ L /P e
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3B FE TR F]F

AP EFHRFPCEEERRCTIRELRFR AP G 7
}%%&a%gﬂu%aaiﬁimmE&% %@ﬁkﬁﬁmb,@ﬁ

FERERE (26 %32 %22
FIREERMHARL A LT 2 F 4

5-14 > S Bk TR 4ok 5-13 ©

) feo Flt ATERR

#cim o Carls 28k T34 & 4B

T — o | [ x No2 e
—Survey specific parameter —Survey specific parameter
Tide values: Measured {00420 m  Zong |0.0500 m Tide values: Measured {00420 wm  Zoping |0.0500 m
Sound Speed values: Measured {00100 mé  Surface (00200 mb Sound Speed values: Measured |0.0250 s Surface |0.0250 ms
I Sweep specific parameters ~ Uncertainty Source [ Sweep specific parameters - Uncertainty Source
Peak to Peak Heave: IW m % Vemel Settings Peak to Peak Heave: IW m % Vemel Settings
Max Roll: W deg (" Error Data Max Roll: W deg (" Error Data
Max Pitch: [00000 deg Max Pitch: [00000 deg
Compute | Help | Compute | Help |

Wb5-14 Carisk s #

FEIRSEXTHS

% 5-13 CARIS HIPS TPU %3 7]+ % &% 2 - T4

HIPS 58 p HIPS %-#ki& L
Nol No?
Measured Tide Values (’2 2) 0.042 | 0.042 | & i=ix4F 2 +0. 0lm & P34 -
Zoning Tide Values (= %) 0.050 | 0.050 | W ®EALiE -
Measured Sound Speed Values (2> = /§5) | 0.010 | 0.025 | ®R B & RIH A °
Surface Sound Speed Values (22 /#5) | 0.020 | 0.025 | R BEPIHF R -

)i E A%
TPU 3+ 5 §

(=

%
&

"1 CARIS #l i 5 2 ¢

*5 N

<
.

7 Uncertainty 7

AL 2 FE 0 B 18 - Uncertainty % #2451 * Surface QC Report ﬁa?] d

4L 21
VL» F

4o rMEBRK
% 5-14 3 % 5-16 -

AL 99.64% ~ * 3

/71?/?

'}lf’g»‘i:lm’kﬁ%l-—l
He 2mz A% 1 54 99.87% ~ %
#uma 100.00%# & THO # % # & & 4 -
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% 514 CARIS HIPS TPU 3 ¥ T35t £ (¥ 1)

EASE Surface QU Report

Date and Time: 2015/10/22 T4 02:40:37

Surface: F:A1047_SealapiFieldsheeta'\Stage (HAHYSm-uncertainty. coar
Holiday Search Radiunz: 2

Holiday Minimum Number of Nodes: 6

Holiday laver created: No

Error walues from: Uncertainty

Number of nodes proceszed: 10434344
Number of nodez populated: 10470132 (99.86%)
Nuomber of holidave detected: 72
[HD 5-44 Special Order:
Range: 0,000 to 100,000
Number of nodez conzidered: 10265229
Number of nodes within: 10251911 (99.87%)
Rezidual mean: -0.102
S-44 Order la:
Range: 0,000 to 100,000
Number of nodez conzidered: 10265229
Number of nodez within: 10265229 (100.00%)
Rezidual mean: -0.383
S-44 Qrder lb:
Range: 0,000 to 100,000
Number of nodez conzidered: 10265229
Number of nodez within: 10265229 (100.00%)
Rezidual mean: -0.383
S-44 Qrder 2:
Range: 100,000 to 000,000
Mo depths within the specified range

=== {g ===

% 515 CARIS HIPS TPU - ¥ Tt £ (¥ 2 )

BASE Surface QU Report

Surface: F:4104Y_SeaMapi\Fieldzheete\Staze 2(HVH2N\Sm-Tncertainty.cear
Holiday Search Radinz: 2

Holiday Minimom Number of Nodeg: 6

Holiday layer created: No

Error values from: Uncertainty

Humber of nodeg procesgsed: 10594094
Number of nodeg populated: 10592816 (99,99%)
Humber of holidavs detected: 2
[HD S-44 Special Order:
Range: 0.000 to 100,000
Number of nodes conzidered: 10592816
Humber of nodes within: 10554761 (99 64%)
Regidnal mean: -0.292
5-44 Order la:
Range: 0,000 to 100,000
Number of nodes considered: 10592816
Huomber of nodes within: 10592816 (100.00%)
Regidual mean: -0.706
5-44 Order 1b:
Range: 0.000 to 100,000
HNumber of nodeg congidered: 10592816
Humber of nodeg within: 10592816 (100.00%)
Rezidual mean: -0.706
S-44 Order 2:
Range: 100,000 to 5000,000
No depths within the specified range
=== £ B ===
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% 516 CARIS HIPS TPU - ¥ F#l3t3t £ (¥ 3 )

BASE Surface QU Report

Date and Time: 2015/11/20 B4~ 09:00:33

Surface: F:\104T_SeaMap'Fieldsheetz\Stage 3\83\5m.caar
Holiday Search Radivs: 2

Holiday Minimum Number of Hodez: 6

Holiday layer created: No

Error values from: Uncertainty

Number of nodes processed: 8927129
Wuomber of nodes popnlated: 8926412 (99.99%)
Number of holidave detected: 3
THO £-44 Special Order:
Range: 0,000 to 100.000
Nunber of nodes conzidered: 8583885
Number of nodes within: 8583885 (100.00%)
Rezidual mean: -0.173
S5-44 Order la:
Range: 0.000 to 100.000
Nunber of nodes conmidered: 8583885
Nunber of nodes within: 8583885 (100.00%)
Remidual mean: -0.480
S-44 Order lb:
Range: 0.000 to 100.000
Nunber of nodes conzidered: 8583885
Humber of nodes within: 8583885 (100.00%)
Rezidual mean: -0.480
5-44 Order 2:
Range: 100,000 to 5000.000
No depthz within the specified range

g B ===

96



CEREHETARE T
(= )GIS & %

Pelr T S3nA o gk 1100 # R AR A ARG 70
ArcGIS Desktop &' & F B XK 2 e L & @ % ArcGIS ¥
1 Topology # i i (T +¥: > ¥ F i TR T B2 Bl o
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20150428-073333 07:33:33]  07:40:29]  06:55.5 1090.22 [ 5.10] 2,014,720] 1,925,961 88,759 441%]| 152631.08 | 12.62

20150428-074133 07:41:33]  07:50:27|  08:54.0{ 1151.86 | 4.19]| 2,592,256 2,450,423 141,833 547%| 16126096 | 15.20

20150428-075232 07:52:33]  07:59:35]  07:02.5] 1077.08 | 496 2,045952| 1,965,640 80,312 393%| 15079148 | 13.04

20150428-080113 08:01:14]  08:09:41]  08:27.0| 107424 | 412 2421,48) 2,358,083 63,165 261%| 15039346 | 15.68
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